P/^NT COOPERATION TREA 



PCT/CN99/00061 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 



Date of mailing (day/mo nth/year) 
15 January 2001 (15.01.01) 



International application No. 
PCT/CN99/00061 



International filing date {day/month/year) 
26 April 1999 (26.04.99) 



Applicant 

SHER, Tak, Chi 



To: 



Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 



Applicant's or agent's file reference 
991260 IPC 



Priority date {day/month/year) 



1. The designated Office is hereby notified of its election made: 

the demand filed with the International Preliminary Examining Authority on: 
22 November 2000 (22.11.00) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X| 

□ 



was 



was not 



S'l'^ oo otu? e>^P'>ation of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
KUle 32.2(b). 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

Jean-Marc Vivet 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



CN9900061 



lite dtjmand must be filed directly with tlic Wnt Internationa/ Preliminary Examming Authority \ ^^^^ or more Aulharitics are competent, 

With thu one chosen by the appHcani. 'Die fiiil fiame or two-ietter code of iliat Authority ma\' be indicdr^^by tfie appiicatit on //je line below. 

IPEAJ 



PCT 

: DEMAND 

under Anicle 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified beiow be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER 11 



|- "' ■ For International Preiiminar 

Identification of IPEA 


Date of receipt of DEMAND 


Box No. I IDEiNTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 
991260 1 PC 


International application No. 
PCT/CN99/00061 


International filing date (day/monthJyear) 
26 April 1999 (26.04.99) 


(Earliest) Priority date (dcty/month/year) 



Title of invention IMPROVED HAMMER FOR A PIEZOELECTRIC ACTUATOR AND METHOD FOR 
PRODUCING SAME 



Box No. II APPLICANT(S) 



N amc and address: (Family name folloM'ed by given name; for a legal entity, full official designation. 
The address must inchuie postal code arid name of country.) 

Polycity Enterprise Limited 

Flat D,19th Floor, Wah Ha Industrial Building, 
8 Shipyard Lane, Quarry Bay, 
Hong Kong, China 


Telephone No,: 


Facsimile No.: 


Teleprinter No.: 


State (thai is, country) of nationality: 

CN 


State (that is. country) of residence: 
CN 



Name and address: (Family nameJoUoyved by given narne; for a legal entity^JUll official desig The address must mclude postal code and name of country.) 

SHER, Tak Chi 

Flat D,19th Floor, Wah Ha Industrial Building, 
8 Shipyard Lane, Quarry Bay, 
Hong Kong, China 



State (that is. country) of nationality: 



State (that is. country) of residence: 
CN . 



N ame and address: (Family name followed by gfwn name; for a legal entity, full official designation. The addressmzzst include postal code and name of country.) 



State (that is, country) of national it>': 



State (that is, country) of residence: 



j I Further applicants are indicated on a continuation sheet. 



Form PCT/lPE.A/401 (first sheet) (July 1998; reprint July 1 999) 



See Notes to the demand form 



Sheet No. 



Iniemationai application No. 
PCT/CN99/00061 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is [J^.\ agent [^J common representative 

and [Xj has been appointed earlier and represents the applicanl(s) also for international prellminan- examination. 

f j is hereby appointed and any earJier appoinimcnl of (an) agent(s)/common representative is hereby revoked. 

[ j is hereby appointed, specificaUy for the procedure before the international Preliminary Examining Authority, in addition to 
the agen[(s)/common representative appointed earlier- 



N ame and address: {Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country, ) 

SHANGHAI PATENT & TRADEMARK LAW OFFICE 
435 Guiping Road, Shanghai 200233, China 



Telephone No.: 



64853500 



Facsimile No.; 

64828651 ;64828652 



Tcicprinter No.: 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

] . The applicant wishes the international preliminary examination to start on the basis of: 
i ^1 the intemationai application as originally filed 
the description ("j as originaUy filed 

I I as amended under Article 34 

the claims 



I I as originally filed 
f I as amended under Article 1 9 (together with any accompanying statement) 
I j as amended under Article 34 

the drawings | } as originally filed 

j I as amended under Article 34 

[ ] The applicant wishes any amendment to the claims under Article 1 9 to be considered as reversed. 

[ I The applicant wishes the start of the intemationai preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the Intemationai Preliminary Examining Authorit>' receives a copy of any amendments made 
under Anicle 19 or a notice from the applicant that he does not wish to make such 'amendments (Rule 69. 1(d)). (This check- 
box muy be Marked only where the time limit under Article 19 has not yet expired:) 

Where no check-box is marked, international preliminary examination will start on the basis of the intemationai application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the intemationai apph'cation 
under Anicle 34 are received by the Intemationai Preliminary Examining Authority before it has begun to draw up a written opinion 
or the intemationai preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: 

I j which is the language in which the international application was filed. 

1 I which is the language of a translation furnished for the purposes of intemationai search. 

[ X I which is the language of publication of the international application. 

[ I which is the. language of the translation (to be) furnished for the purposes of intemationai preliminary' examination. 



Box No- V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. €tU States M-hich have been designated and which are bound by Chapter H of 
the PCT) 

excluding the foUowing States which the applicant wishes not to elect: 



Fomi PCT/IPE.V401 (second sheet) (July 1998: reprint July 1999) 



See Notes to the demand form 



Shed No. 



Inictnational appiicaiion No. 
PCT/CN99/0OO61 



Box No. VI CHECK LIST 


The demand is accompanied by the following etcmenis. in the language referred lo in 
Box No. IV, for the purposes of international preliminary- examination; 


For IniemationaJ Preliminary 

Pv'imirifno A 1 it hiTfi n<j» rtnlv 
i!^.\UJ 1 1 J i i 1 1 J 1^ /A. uii lut 1 1 y li^c uiiij) 

received not received 


K translation of iniemational application : 




sheets 


. □ n 


2. amendments under Article 34 : 




sheets 


□ □ 


3. copy (or, where required, translation) of 

amendments under Article 1 9 : 




sheets 


□ □ 


4. copy (or, where required, translation) of 

statement under Article 19 : 




sheets 


□ □ 


5. letter * 




sheets 


□ □ 


6. other (specify) ^ 




sheets 


□ □ 


The demand is also accompanied by the item(s) marked below: 








1 , [^J fee calculation sheet 


4. 


[ I statement explaining lack of signature 


2. [ 1 separate signed power of anomey 

3, j 1 copy of general power of attorney; 

reference number, if any: 


5. 
6. 


I 1 nucleotide and or amino acid sequence listing in 
* computer readable form 

1 j oi^f^x (specify)'. 


Box No, VII SIGNATURE OF APPLICANT* AGENT OR COMMON REPRESENTATIVE 


Next to each signature, indicate the name of the person signing and the capacity in Wiich the person signs (if such capociiy is not ohvicfusfrom reading the demaru^. 
















\^ 









I For International Preliminary Exammmg Authority use only — - ' - ■ 

1 . Date of actual receipt of DEMAND: 


2. 


Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1(b): 


3. 


1 1 The date of receipt of the demand is AFTER the expiration of 19 months j j The applicant has been 

1 1 from the priorit>' date and item 4 or 5, below, does not apply.. ' ' informed accordingly. 


4. 


1 j The date of receipt of the demand is WITHIN the period of 19 months from the priorit\' date as extended by vinue of 

1 1 RuleSO.5. 


5. 


1 1 Althoueh the date of receipt of the demand is after the expiration of 19 months from the priorit>' date, the delay in arrival 

1 1 is EXCUSED pursuant to Rule 82. 





Demand received from I PEA on: 



FormPCT/lPE.V401 (last sheet) (July 1998; reprint July 1999) 



See Notes to the demand form 



NT COOPERATION TREAT^ 

PCX 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Lvv/po 



PCT 



(PCT Article 36 and Rule 70) 


Applicant's or agent's file reference 
991260 IPC 


FOR FURTHER See Notification of Transmittal of International 

ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/CN 99/00061 


International filing date i day 1 month! year) 
26. Apr 1999(26.04.99) 


Priority Date { day 1 month 1 year) 


International Patent Classification (IPC) or national classification and IPC 






HOIL 41/04 




Applicant 


Polycity Enterprise Limited et al 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 

\ I This report is also accompanied by ANNEXEX, i.e., sheets of the description, claims and/or drawings which 
have been amended and are the basis for this report and/or sheets containing rectifications made before this 
Authority (see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT) . 



These annexes consist of a total of 



sheets. 



3. This repKDrt contains indications relating to the following items: 



"^nority 



I 




n 


□ 


ni 


□ 


IV 


n 


V 


X 


VI 


I 


1 


B 


1 


B 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



VI I] Certain documents cited 



W _jj Certain defects in the international application 



Vffi I E I Certain observations on the international application 



Date of submission of the demand 

22, Nov. 2000(22. 11.00) 


Date of completion of this report 

29. December. 2000(29. 12. 00) 


Name and mailing address of the IPEA/CN 

6 Xitucheng Rd. Jimen Bridge, Haidian District , 100088 
Beijing, China 

Facsimile No. 86-10-62019451 


Authorized officer 

ZHANG Y 
Telephone No. 62093722 





Form PCT/ IPEA/409( cover sheet) (July 1998) 



INTERNATIONAL PRELIMIl^^ 



EXAMINATION REPORT 



ink 



(^^"^^nal applicvil ioti No. 
FCT/(^N 99/00061 



I. Basis of the report 



1 . With regard to the elements of the international application: 
I X I the international application as originally filed. 



[ I the description, pages 



the clairiis, 



the fh*awings , 



pages 
pages 

Nos. 
Nos. 
Nos. 
Nos- 



sheets/fig 
sheets/ fig 
sheets/ fig 



, as originally filed, 

, filed with the demand, 

, filed with the letter of 

, as originally filed, 

, as amende(j( together wilh any stfilenuMil) undtM- Ariicle 
, filed with the demand, 
, filed with the letter of 

, as originally filed, 

, filed with the demand!, 

, filed with the letter of 



2. with rogarf] to the language, all the elements niarkcxJ alxn'e were availahleor fmnished to tliis AuthoriiN' in (he ian 
gunge in wliich tlie international application was fik^d, unless otherwise iiidiealed under this ilrtn. 

rh(\s(:^ rIetn(Mi(s wcic a\ailal)le or fm'nished to this Atithority in the following inni^uagt- whieh i.*^: 

I J tlie lar^gUfige of a translation furnished for the^ t-'^^'l^^'^^-'^ international seart'!i (undt^- Rule 23. 1(1))). 
I I the language of a })ublication of the international apj)lieation( under Rule 48.. Kh) ). 

I I (lie language? of ihc? translation furnished for the piJr'iK)S{\s of international prriiutiuary exaininalion( uudt i Kulcs 
55.2 and/or 55.3) 

3. Willi regard to an\- nucleotide aiid/or amino acid set^ucnce discloscfJ in {\\v ini t^i naitonal application, ilu iniciua 
tional pi-eliruinary exaniinalion was carried out on the l)asis of thc^ sequence^ lisliuf.^: 

I I contained in t h(^ int(^rnat iotial apjilication in written fortn. 

( I filed together with tlic international a])plicfit ion in cotn[jntcM- readahlc^ form. 

I I furnish<^d suhse(juent ly to this Authority in written form. 

I I furnished s\ihsei]utmt ly to (his Autliorily in computer readahk^ form. 

I I \ he statemeru tliat the subsequently furnished writtei^ se<iuence listing dors not go l)(A()nd die- disci* ?snrt in 

[he inn^rnat ional application as filed lias \yvvn furnislK^d. 
[ I The statement that tlic^ infornvition recr)rded in (X)nii)uter readable^ form is idtMilical lo thc^ written seciinaiee li'^ 

t in,^ fias been f urnishcxb 

4-1 I The anicMidments lia\-(^ resulted in the canc^ellat ion of: 
( I t he description , i>ages 
I I the claims, Nos. 
I I the drawings, sheets/ fig 

5. I 1 I bis re]x>it Iv'is been (\stablislKxl as if (sonic* of) 1 fie arriendinents had not been made, since fl)c\' lia\-e been n n\ ■ 
siderccl to go bcN'ond the ch'sclosure as filed, as indicated in the Supplemental i'HJxCUnle 7t).2(c)) 

* Rppldcenient sheels Zi'/tn/i /lave heeu ftwiiished to the. }-e<:e.ioli\g Office in t'es/yoijse to cm iyrvilahc»i inuier /Xrlule 
14 are referred to in this report as originally filed'' and are not annexed to this report since they do not (nntani 
ame7uie)nents{Rides 70. 16 and 70. 17). 

* Any rei)lacenient sheet containing sac/i aniendmenis must he leferred to ujidej- item 1 aiui (UUie.red lo this re~ 
/M)rt . 



Vox■x^^ PCnyiPRA/4()9(bx)x i)(Jtjly 1998) 



INTERNATIONAL PRELIMIN^^ EXAMINATION REPORT 


In1( J ai)pli(viti<)n No. 






PC^/CN 99/00061 


V. Reasoned statement under article 35(2) with regard to novelty, inventive step or industrial applicahility; 
citations and explanations supporting such statement 


1 . Statement 

Novelty (N) Claims 


1 - 


8 YK^ 


Claims 




N( ) 


Inventive step ( KS) Claims 


I - 


8 \i-:s 


Claims 




NO 


Industrial applicability (lA) Claims 


1 - 


8 ^^:s 


(Claims 




NO 



2. Citations and explanations 

concerning novelty: the claim 1 provids a new technical solution wich is (WtivvciU from the solution pioxidcd 
by any document cited in the search report; therfore the subject matter of claim 1 is novel and meets tlic re(piire 
ment of PC'T Art. 33(2) concerning industry applicability the technical solution of die claim I i)ro\-ifJs tli t(x)l 
deix>sil arrangement for deix^siting various hand tcx>ls and is convenientes for use. Thc^refor, the subject t natter 
of claim I. meets the requirement of F^CTF Art33(4). concerning inventive st(^p: uonc of t hc^ <l(K-iirnerts eited in 
tlie searc-h !e|x)rt shows any feature(s) of the characttM-izing portion of the c-laind , and would suf^p^esl nloju' (H 
comination the te<:hjnical solution of the^ claim 1. llierefor the claim 1 is coiisidered to he in\-ol\c>fl an in\t'M(i\c 
step, and meet tlie recjuirement of PCT Art 33(3). 

Tiie dependent dims 2 ~ 6 are considered to nu^et \he criteria set in PCh Ai l33(2 ) ( 3 ) ( f) . 



Form }^CT/ir^h:A/409(IV>x V)(JuIy 1998) 



PniNT COOPERATION TREAI 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

SHANGHAI PATENT & TRADMARK 
LAW OFFICE 

435 Guiping Road Shanghai 200233 china 


PCI 

NOTIFICATION OF TRANSMITTAL OF 
EXAMINATION REPORT 

(PCT Rule 71.1) 


Date of mailing ^ ^ OD^i . ^ -.^ 
idaylmonthlyear) ^ » •'AW lU^Hl 0 1 0 1 




Applicant ' s or agent ' s file reference 
991260 IPC 


IMPORTAN TNOTIFICATION 


International application No. International filing d'ate( day/ month/ yea?-) Priority date (day / month / year) 
PCT/CN 99/00061 26. April 1999(26. 04. 99) 


Applicant 

Polycity Enterprise Limited et al 



1. The applicant is hereby notified that this Intemationl Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to 
all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the re- 
port (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the natuional phase before each elected Office by performing certain acts (filing transla- 
tions and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 39(1)) 
(see also the reminder sent by the International Bureau with Form PCT/ IB/3 10). 

Where a translation of the international application must be furnished to an elected Office, that transation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's re- 
sponsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT 
Applicant's Guide. 





Name and mailing address of the IPEA/CN 

6 XituchengRd. Jimen Bridge, Haidian District , 100088 

Beijing, China 

Facsimile No. 86 - 10 - 62019451 


Zhang YoM^*^>5fe| 

Telephone No. 62093722 |^P,^| 



Form PCT/lPEA/416 (July 1992) 



PAr^<JT COOI JERATION TREAT! 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION I«5PORI 



(PCT Article 36 and Rule 70) 


Applicant's or agent's file reference 
99 1260 1 PC 


FOR FUKTIIKK See Notification of I'ransmittal of International 

ACnON Preliminary Examination ReiXMt (Form PC^'P/I PI\A/4 1 6 ) 


Internationa! application No. 
PCTF/CN 99/00061 


International filing date (day/ ??7onth / yea?') 
26. Apr 1999(26.04.99) 


Priority Date {dayj 771011 ih 1 year) 


International Patent Classification (IPC) or national classification and IPC 






MOIL 41/04 




Applicant 


Poly city Enterprise Limited et al 





1. This international preliminary examination report has been prepared by this International F^relirninary Lxarnining 
Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3_ sheets, including this cover sheet. 

I I This report is also accompanied by ANNEXEX, i.e. , sheets of the descri[)tion , claims and/or drawings which 
have been amended and are the basis for this report and/or sheets containing rectifications made befmc (his 
Authority (see Rule 70. 16 and Section 607 of the Administrative InstTuctions under the PCI^). 



lliese annexes consist of a total of 



sheets . 



3. This ref.x)rt contains indications relating to the following items: 

I [^] Basis of the report 

II [ J Priority 

lU [ ] Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV QJ Lack of unity of invention 

V [x] Reasoned statement under Article 35(2) witl^j regard to novelty, inventive step or industrial af>].>liral)ility ; 

citations and explanations supporting such statement 

VI Certain documents cited 

[~IJ C^ertain defects in the international application 
VBI [j I Certain observations on the international application 



Date of submission of the demand 

22, Nov. 2000(22. IE 00) 


Date of completion of this refxjrt 

29T3ecember. 2000(29. 12.00) 


Name and mailing address of the IPEA/CN j 

6 Xitucheng Rd. J imen Bridge, Hai(^ian District, 100088 
Beijing, China ! 

Facsimile No. 86-10-62019451 


Authorized officer 

ZHANG 
Telephone No. 62093722 





Form PCT/ 1 PEA/409 (cover sheet) (July 1998) 



4 INTERNATIONAL PRELIMir 



EXAMINATION REPORT 



Fonal api)licM< iuu No. 
PCT/CN 99/00061 



I. Basis of the report 



With regard lo the elements of the international apphcation: 
[ I the international applicatioi^ as originally filed. 



r~ I the description, pages 
IZZI ^^^^ claims. 



pages 
pages 



Nos. 
Nos. 
Nos. 
Nos. 



\~~~] the dravvings, sheets/fig 
sheets/fig 
sheets/ fig 



, as originally filed, 

, filed with the demand, 

, filed with the letter of 

, as originally filed, 

, as amended (together with any statement) under Article 19, 
, filed with the demand, 
, filed with the letter of 

, as originally filed, 

, filed with the demand, 

, filed with the letter of 



2. with regard to the language, all the elements marked above were available or fuiiiishecl to this Authority in tiic Lm- 
guage in which the international application was filed, unless otherwise indicated under this itcn\. 

These elements were available or furnished to this Authority in the following language whicli is: 

|~[ the language of a translation furnished for the purfX)ses of international sean^h (under Rule 23. [(b)). 

[ 1 the language of a publication of the international application (under Rule 4<S. 3(b) ) . 

the language of the translation furnished for the purposes of international i.)reliminary exan\inat ion( imdcn- Rules 
55.2 and/or 55.3) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the internaitunal a[)[)Iicati(>n , the iuti rna- 
tional preliminary examination was carried out on the basts of the sequence listing: 

I I contained in the international application in written form. 

[~~| filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in coinputer readable form. 

r ] I'he statement that the subsequently furnished written sequence listing does not go beyond (he disclosure in 
the international application as filed has been furnished, 
j The statement that the information recorded in computer readable fomi is identical to the wriiten se(|uonc(' lis- 
ting has been furnished. 



! 1 



4. The amendments have resulted in the cancellation of: 

[3] the description, pages 

[3D the claims, Nos. 



[31 drawings, sheets/ f 



5. [31 This re|x:>rt has been established as if (some of) the amendments had not b(?en made, since they have \)ccn con- 
sidered to go beyond the disclosure as filed, as indicated in the Supplemental liox(Rule 70. 2(e)) ' 

* Replace77}e.7}t sheets xvhich have been furnished to the receixfbifr Office i?7 response to an in-ultaliou under Article 
14 are referred to in this report as " originaLty flLed^' and are not aymejced to this report since ifiey do 7iot ( (nitain 
a7ne7idetnen ts{ Rides IQ, \6 and 10.il) . 
^ ^ Any replacejnent sheet con tainiiig such amendnieiiis inust he referred to under item I and aijnexed io this re- 
ixyrt . 



Fonn PCT/ 1 PEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELIMIlf^Y EXAMINATION REPORT I ln(C'^onal applicaii^^iTT^JT 

PCrr/CN 99/()()()61 



V. Reasoned statement under article 35(2) with regard to novelty, inventive step or industrial applicahility ; 
. citations and explanations supporting such statement 



1 . Slriienietit 

Novelty (N) C:iaims __L~.^ _ 

Claims _ _ NO 

Imcntive step (IS) Claitris LllA. YES 

Claims NO 

Industrial applicability ( I A) Claims _„ YKS 

Claims NO 



2, Citations and explanations 

concerning novelty: the claim 1 provids a new technical solution wich is different from the solution pi(>\ id(<i 
by any document cited in the search report; therfore the subjoct matter of claim I is novel and nieets the !('(]iji!('- 
ment of PCJT Art. 33(2) concerning industry applicability the technical solution of the claim I j^rovids tli UxA - 
deix)sit arrangement for defx)siting various hand tools and is convenientes for use. Therefor, the subject matter 
of claim ] . meets the requirement of PCT Art33(4)., concerning inventive step: none of the documerts cited in 
the search rejx;>rt shovv^s any feature(s) of the characterizing portion of the claim 1 , and would suggest alotK^ or 
comination the techinical solution of the claim 1. llierefor the claim 1 is considered to be involved an iuN t ntive 
step, and meet the requirement of PCT Art 33(3). 

1 he dependent clitiis 2-6 are considered to meet the criteria set in PCTF Art33(2) (3) (4) . 



Form PCT/lPEA/409(I5ox V)(July 1998) 



I 



PCX 

REQUEST 



Tne undersigned requests tha: die present 
internacionai application be processed 
according to the Paten: Cooperation Treaty. 



For rcctrsrrSg Offics use oniv 



International Appiication No. 



Internationa] Filing Date 



09/830 HI 



Name of receiving OfTict and "PCTIntemational Appficaiion" 



Applicant's or agent's file reference 

n/ desirea) fI2 cJu:rc2c:ers m^rzimumj 991260 IPC WO 



Box No. I TITLE OF IN-VENTION " " 

IMPROVED HAMMER FOR A PIEZOELECTRIC ACTUATOR AND METHOD FOR PRODUCING SAME 



Box No, n APPLICANT 



l^^^^ri^^T-'^'J^^'""^ ncvne/o(;c?wffi:- by ga^en name: for a legal en:in% full official 
"iJ:-?!^: ^' ^^J^^^^r/^"^^ '"^^^^e postal code arui nam The^cdumrvof the 

of%Tde^l%'i^V^^^^^ ' -^'^^ '^^'^^^ of residence if ho State 
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IMPROVED HAMMER FOR A PIEZOELECTRIC ACTUATOR 



AND METHOD FOR PRODUCING SAME 



BACKGROUND OF THE rNVENTION 



The present invention relates to a unique hammer used in piezoelectric actuators. 
Specifically the present invention provides a hammer body with integral outwardly extending 
hammer arms and a method for producing the same. 

Existing hammers as used in piezoelectric actuators are composed of two separate 
component pans— a hammer body and a hammer pin. To date there has not been a hammer 
in one unit, i.e., the hammer body and pin molded together, by die cast molding, nor has 
there been a hammer with a hole through the hammer body by die cast motding. The 
technical problems of molding such a small piece have not been overcome. 

Presently, assembly of the hammer pin into the hammer body necessitates drilling a 
hole through the hammer body. The drilling of such a small hole through the hammer body 
which is also miniature in size is very difficult. For best performance of the hammer, the 
hammer pin must be fixed at the center point of the hammer body and in an absolutely 
balanced, horizontal and symmetric manner. This is very difficult to achieve for technical 
reasons during assembly of the hammer pin into the hammer body. 

In the present invention, the hammer still consists of 2 parts. Yet, it is not necessary 
to drill a hole through the hammer body. Furthermore, the center point of the hammer body 
and the balance, horizontal ity and symmetricalness of the hammer arms is guaranteed in the 
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process of the present invention. The perfonmance of the finished product using this newly 
invented hammer is therefore enhanced. 

SUMiMARY OF THE INVENTION 
TTie present invention is a rwo-part hammer for a piezoelectric actuator wherein the 
horizontal hammer arms are integrally molded into the hammer ring member. A hammer 
body member having a vertically extending axle supports and retains the ring member by 
extending through a central opening in the ring. 

BRIEF DESCRIPTION OF THE DRAWTNGS 
Fig. 1 illustrates a cross-sectional view of a prior art hammer within a piezoelectric 
actuator. 

Fig. 2 A illustrates an exploded perspective view of a furst prior art hanuner. 
_Jig. 2B shows a side elevation view of the first prior art hammer of Fig. 2 A. 
Fig. 2C illustrates an exploded perspective view of a second prior art hammer. 
Fig. 2D shows a side elevation view of the second prior an hammer of Fig, 2C. 
Fig. 3A illustrates an exploded perspective view of the hammer of the present 
invention. 

Fig. 3B shows a side elevation view of the hammer of the present invention. 
D ETAILF.D DE S CR IPTION QF THg PREFERRED gMBQPIMENT 

Fig, 1 illustrates in a cross-sectional view of a prior art hammer llA within a 
piezoelectric actuator. The operation of such devices is well known in the art. The acmator 
operates by the collision of the hammer 1 1 A with other parts of the actuator to generate an 
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electric charge. Any deviation in the balanced, symmetrical construction of the hanxmer 1 1 A 
will affect the stability' of the emission of the electric charge from the actuator. 

Figs- 2A-2D also illustrate prior an hammers. Fig. 2A is an exploded view of the 
two-part hammer 11.. It has a hammer body member 1 2 and a hammer pin 14. A hole 16 
must be drilled through the body 12 to accept the pin 14. The drilling is done after the body 
has been molded. Pin end IS is pressed into the hole 1 6 and must be exactly in the center 
of the body 12 to be absolutely balanced and horizontal with the extended arms 22 and 24 
perfectly symmetrical. 

Another prior art hammer 1 1 A is shown in Figs, 2C and 2D. Again, pin 14A must 
be pressed into drilled hole 16A with the arms 22A and 24 perfectly symmetrical, balanced, 
and horizontal within the body 12 A. 

-The present invention is shown in Figs. 3 A and 3B, Hammer 1 1 C has a guaranteed 
center point with perfect balance, horizontal arms, and symmetric arms because the aims 22C 
and 24C are formed by unitary molding. The arms are formed in the molding process and 
are, therefore, integral to the ring body 30. The hammer arms are not formed by a pin 
passing through a delicately drilled hole as is known in the prior art. Hammer ring body 30, 
made of metallic or non-metallic materials, such as plastic, is a generally cylindrical tube 
with a vertically extending, central opening 34 with perpendicularly extending arms 22C and 
24C. By forming the arms in the mold improved symmetry and balance of the hammer is 
achieved. 

The hammer 1 IC is assembled by placing ring 30 over hammer body member 40, 
which is made of metal. Hammer body member 40 has a cylindrical base portion 42 with 
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a shoulder 44. Extending upwardly from the center of the base ponion 42 is an elongated 
cylindrical axle member 46. When assembled, the underside 36 of che ring 30 is pressed 
against the shoulder 44 of the body member 40. 

The outer surface 48 of the elongated axle 46 may be fixed or fitted tightly against 
the inner surface 38 of the ring 30 by various means. Depending upon the composition of 
the ring 30, there may be a certain degree of elasticity of ring 30, the diameter of the inner 
hole 34, thus, may be slightly less than the diameter of the elongated axle 46 (the axle having 
a diameter the same as or slightly greater than the hole). Alternatively, the inner surface 38 
may be provided with protruding vertical strips 50 which when the ring 30 is wholly 
squeezed onto the elongated axJe 46 will fit tightly against the inner surface 38 and the strips 
50 to hold the ring 30 on the body member 40. Thus, an improved hammer is'produced. 

Although the invention has been described with reference to a specific embodiment, 
this description is not meant to be construed in a limiting sense. On the contrary, various 
modifications of the disclosed embodiments will become apparent to those skilled in the art 
upon reference to the description of the invention. It is therefore contemplated that the 
appended claims will cover such modifications, altematives, and equivalents that fall within 
the true spirit and scope of the invention. 
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CLA IMS : 



1 . A hammer for a piezoelectric actuator comprising: 

a hammer ring member having two perpendicularly extending integral arms and a 
central opening; and 

a hammer body having a base portion and an upwardly extending axle member, said 
axle member extending through said central opening of said hammer ring, 
said hammer ring member seated on said base portion of said hammer body. 

2. The hammer of claim 1 wherein said axle member is generally cylindrical having a 
diameter slightly less than said central opening to ensure a tight fit between said axle 
member and said central opening. 

3. The hammer of claim 1 wherein said central opening has protruding vertical strips for 
urging against an outer surface of said axle member to ensure a tight fit between said axle 
member and said central opening. 

4. The hammer of claim 3 wherein said axle member is generally cylindrical, 

5. The hammer of claim 1 wherein said ring member is made of molded plastic and said 
hammer body is made of metal 
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6. The haininer of claim 5 wherein a diameter of said central opening of said hammer 
ring is same as or slightly less than a diameter of said axle member. 

7. A method for producing a hammer for a piezoelectric actuator comprising the steps of: 

molding a unitary hammer ring member having two perpendicularly extending 

integral arms and a central vertical opening; 
molding a hammer body having a base portion and an upwardly extending axle 

member; 

pressing said unitary ring onto said hammer body with said axle member extending 
through said central opendng and said ring seated on said base portion. 

8. The method of claim 6 wherein said hammer ring member is made of plastic material 
and said hammer body is made of metal materials. 
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